Persons who develop schizophrenia are more likely than nondisordered persons to commit crimes. It is important to investigate those who offend, in order to develop treatment programs that effectively prevent recidivism, and eventually, early childhood violence prevention programs. Recent studies have shown that among offenders with major mental disorders, there are two groups: early starters, who begin their criminal careers in adolescence,* and late starters, who first offend as adults. The present study examined 272 violent male offenders with schizophrenia in Sweden who underwent a pretrial psychiatric assessment between 1988 and 1995. Early-and late-start offenders were found to present differences in behavior, comorbid disorders, personality traits, and referrals for treatment in childhood, adolescence, and adulthood. Their parents also differed. The findings have implications for treatment and management of offenders with schizophrenia, for risk assessment, and for prevention.
Introduction
In 1938, Kallman noted that people with schizophrenia were at increased risk for criminality. Much research has now accumulated to support this proposition. Followup studies of discharged patients conducted since 1965 have found that men with schizophrenia were more likely to commit crimes and crimes of violence than nondisordered men (Lindqvist and Allebeck 1990; Hodgins 1993; Belfrage 1998) . Diagnostic studies of representative samples of incarcerated offenders in Canada, the United States, and elsewhere document elevated rates of schizophrenia among convicted offenders (Hodgins and C6t6 1990) . Five investigations of unselected birth cohorts have found that individuals who develop major mental disorders in adulthood are more likely than nondisordered persons to commit crimes, and even more likely to commit crimes of violence (for a review, see Hodgins 1998) . Two of these birth cohort studies have shown that these results are primarily due to the increased risk of offending and violence among persons who develop schizophrenia (Tiihonen et al. 1997; Brennan et al., 2000) . A recent study of an Australian population cohort has also found that persons with schizophrenia were more likely than nondisordered persons to commit nonviolent and violent crimes (Mullen et al. 2000) . In addition, several studies of unbiased cohorts of homicide offenders have shown that persons with schizophrenia are 8 to 15 times more likely than persons without this disorder to commit homicide (see, e.g., Eronen et al. 1996; Wallace et al. 1998; Erb et al. , submitted for publication). Not surprising, given these findings on the increased risk of violent offending among persons with schizophrenia, are the results of a study using data from the Epidemiological Catchment Area Study; the study found that proportionately more persons with schizophrenia than those without this disorder selfreported behaving violently in the previous 12 months (Swanson et al. 1990 ). To conclude, the accumulated evidence from studies of persons with schizophrenia living in the community, from studies of convicted offenders, from longitudinal investigations of birth cohorts, and from studies of complete cohorts of homicide offenders confirm Kallman's observation that persons with schizophrenia are at increased risk for criminality.' The more recent investigations suggest that the risk for violence is even higher than that for nonviolent criminality.
Substance Abuse/Dependence. The results of both the two birth cohort studies that specifically compared the criminality of persons who developed schizophrenia with that of nondisordered persons (Tiihonen et al. 1997; Brennan et al., in press) and studies of unbiased samples of homicide offenders indicate that schizophrenia in a pure form increases the risk of crime and violence, while schizophrenia plus substance abuse increases the risk even more (Lindqvist 1986; Gottlieb et al. 1987; Beaudoin et al. 1993; Eronen et al. 1996) . Similarly, in the Epidemiologic Catchment Area findings (Swanson et al. 1990 ), comorbid drug abuse or dependence among schizophrenia subjects increased the risk of self-reported aggressive behavior. While substance abuse further increases the already-elevated risk of crime and violence among persons with schizophrenia, it is associated with crime and violence among only a certain proportion of persons with schizophrenia. For example, in a recent study of patients being discharged from hospitals in three U.S. cities, among those with schizophrenia, substance abuse at admission was not found to be related to violent '... Continued requiring more than one interview or that subjects refrain from aJcohol for two days before testing, for example, will probably attract fewer subjects who display a stable pattern of antisocial behavior, while investigations using national health and criminal records will include more. Studies recruiting subjects from the community, jails, probation services, prisons, forensic hospitals, and general psychiatric out and inpatknt services will include more people with schizophrenia and a history of antisocial behavior than those limited to recruiting from general hospitals. For example, in a U.S. study of subjects recruited from general psychiatric hospitals, the rate of criminality of the subjects with schizophrenia was found to differ little from that of a nonhospitalized comparison group (Steadman et al. 1998 ). Recruitment limited to general hospitals would likely have limited participation of mentally ill subjects with a history of criminality (C6te 2000). For example, in a Canadian study, 91.3 percent of a sample of mentally ill subjects recruited in correctional facilities had been convicted for at least one violent offense, as compared to 18.3 percent of the subjects with similar disorders recruited in psychiatric hospitals (C6U et al. 1997). Steadman et al. (1998) acknowledged that certain patients in their study were at lower risk of committing violent acts "owing to more time spent in hospitals or jails in the later follow-up periods" (p. 397) and "foDowed-up patients were less likely to have a documented history of violence than patients lost to follow-up" (p. 401). Further, 44 percent of the patients with schizophrenia who were invited to participate in the study refused, and we speculate that they included disproportionate numbers with a history of antisocial behavior and/or paranoid symptoms. Only a subgroup of persons with schizophrenia engage in criminal behaviors and the rates of criminality for any sample varies depending on the characteristics of the sample.
The second issue that dramatically affects the conclusions drawn about criminality among persons with schizophrenia concerns the comparison group. The studies described in the introduction compared the criminality of persons who develop schizophrenia to that of the general population. Other studies, for example Webster et al. 1994) , have compared the criminality of persons with schizophrenia to that of persons with personality disorders, principally psychopathy. Not surprisingly, this latter study found that those with schizophrenia committed fewer crimes in the follow-up period than did those with psychopathy.
behavior in the 20 weeks after discharge. Bivariate correlations indicated only that a psychiatric file history of drug abuse (0.17) and the reported use of alcohol (0.18) were related to violent behavior (Monahan 1999) . Lindqvist (1986) proposed that substance abuse is less important for explaining the violence of people with schizophrenia than it is for explaining the violence of nondisordered persons, and comparing homicide offenders with and without schizophrenia we found that this was the case (Beaudoin et al. 1993) . The issue, however, is more complicated. As Lindqvist noted, it is necessary to distinguish between a history of comorbid substance abuse, current comorbid substance abuse, and intoxication at the time of an offense. Consequently, substance use/abuse/dependence among persons with schizophrenia may be related to offending in different ways. It has been proposed that for a substantial proportion of men with schizophrenia, substance abuse is only a part of a syndrome of antisocial behavior that characterizes them from a young age and throughout their lives. For others who display no antisocial behavior before the onset of schizophrenia, substance use and intoxication may exacerbate the symptoms of schizophrenia ).
Development of Persons at Supposed Genetic Risk for
Schizophrenia. Prospective longitudinal studies of the development of the offspring of mothers with schizophrenia have consistently identified a subgroup, larger among the male than the female offspring, who present behavior problems from a young age and subsequently develop schizophrenia (Asarnow 1988; Cannon et al. 1990; Ohlin et al. 1995) . The results of these investigations are consistent with studies showing that the prevalence of antisocial personality disorder (which requires the presence of conduct disorder in childhood) is four to five times higher among adults with schizophrenia than in the general population (Hodgins et al. 19%) . Interestingly, two prospective longitudinal investigations of general population samples appear to have identified the same relationship. A Dutch investigation found, like so many other studies, that aggressive behavior in childhood was associated with aggressive behavior in adulthood but that it was equally strongly predictive of thought disorder in adulthood (Ferdinand and Verhulst 1995) . A similar U.S. study found that antisocial behavior in childhood was associated with the development of cluster A personality disorders (Bernstein et al. 1996) .
Criminality Among the Relatives of Persons With
Schizophrenia. The notion that schizophrenia and criminality are associated has historically been bolstered by findings indicating that the prevalence of antisocial behavior (defined as a diagnosis of psychopathy, sociopathy, or antisocial personality disorder or convictions for criminal offenses) is elevated, relative to the general population, among the first degree relatives of patients with schizophrenia (Robins 1966; Lewis and Balla 1970; Lindelius 1970; Landau et al. 1972; Kety et al. 1976; Bleuler 1978) . Furthermore, one study has shown that it is the biological relatives of people with positive-symptom schizophrenia who are at increased risk for criminal convictions (Kay 1990) . In a study of a cohort of 9,182 consecutive live births at the University Hospital in Copenhagen, the offspring of people with schizophrenia had higher rates of convictions for criminal offenses than the offspring of nondisordered parents (Silverton 1985) . Similarly, in the Danish high-risk schizophrenia project, more of the highrisk mothers and offspring were registered for criminality than the low-risk mothers and children. The schizophrenia subjects who had been convicted of an offense were reported to differ from those with no criminal recordeven as infants, when they were described by their principal caregiver as having a "shorter attention span" and as being "irritable and nasty" (Silverton 1988) . Two studies have found that the prevalence of offenders was higher among the adopted offspring of mothers with schizophrenia than among the adopted offspring of mothers with no mental disorder (Heston 1966; Silverton 1988) . These findings indicate that criminality or a stable pattern of antisocial behavior aggregates in the families of persons with schizophrenia but does not necessarily indicate a genetic association. However, the findings from the family studies combined with those from the two adoption studies do suggest that the antisocial behavior is, at least in part, genetically determined.
A Hypothesis: Early-and Late-Start Offenders.
Examination of the epidemiological data on offending by persons who develop major mental disorders, as well as studies of samples of mentally disordered offenders, lead to the hypothesis that there are two distinct groups. The early starters begin offending in adolescence, before the symptoms of the major mental disorder are manifest, while the late starters only offend once the disorder is present. The early-start offender type has been found to be more prevalent among males and the late-start type more prevalent among females. One longitudinal prospective investigation of a birth cohort (Hodgins and Janson, in press) , two studies of male offenders with major mental disorders , and one study of male offenders with schizophrenia (Hodgins et al. 1996) have confirmed that the early starters are convicted of more crimes and more nonviolent crimes than the late starters. The results are inconsistent when one compares early-and late-start offenders concerning convictions for violent offenses. Furthermore, the patterns of criminal offending of the early-start offenders with major mental disorders and the severity of their childhood conduct problems have been found to be indistinguishable from those of earlystart (life course-persistent) offenders with no major mental disorder (Hodgins and C6te 1993) .
While the early starters have consistently been found to be more likely than the late starters to have a history of substance abuse, they have not differed from the late starters as to the symptom presentation of the major mental disorder. One study, however, does suggest that the early starters may be more likely to suffer from delusional disorder (C6t6 et al. 1997) . Another study examined men with major mental disorders and found that early-start offenders, as compared to late-start offenders with the same disorders, obtained higher scores on Hare's Psychopathy Checklist (Hare 1991) , both on the factor that measures antisocial behavior across the life span and on the factor that measures the personality traits of psychopathy .
Finally, two studies of small samples have found that among males with schizophrenia, the early-start offenders perform better on neuropsychological tests than do latestart offenders. As would be expected, both groups with schizophrenia performed more poorly than nondisordered men matched for age and educational level (Rasmussen et al. 1995; Hodgins et al. 1998) . It has been shown that among individuals with schizophrenia, more severe brain abnormalities are associated with social withdrawal, while less severe abnormalities are associated with a higher level of social functioning and more social contacts (Andreasen et al. 1992 ). This higher level of social functioning appears to be associated with antisocial behavior, including both substance abuse (Hall6 et al. 1995; Laroche et al. 1995) and aggressive behavior (L£veill6e 1994; Rasmussen et al. 1995) . Consistent with these findings are those from two studies indicating that among men with schizophrenia, the early-start offenders are characterized by better social functioning than the late starters (Schanda et al. 1992; Hodgins et al. 1998 ). However, they are also a greater burden on society; even when not incarcerated they rely on the state for financial support to a greater extent than do other individuals with major mental disorders (LindelOw et al., 1999) .
To resume, the differences between the early-and late-start offenders with major mental disorders include age of onset and severity of antisocial behavior, type and intensity of criminal activities, early-onset substance abuse, and perhaps better psychosocial functioning resulting from less severe brain abnormalities than those that characterize other men with schizophrenia.
Prediction of Violent Behavior. The prediction of violent behavior among persons with schizophrenia is an ongoing and integral part of treatment. All studies of the prediction of violence in the mentally ill stress the importance of historical factors (Quinsey et al. 1998) . A recent meta-analysis found that historical variables were the best predictors of future criminality among persons with major mental disorders (Bonta et al. 1998) . Studies of the validity of both prediction instruments designed for clinical settings, such as the HCR-20 (assessing risk for violence) (Webster et al. 1997) , and instruments designed for research, such as the Violence Risk Appraisal Guide (Webster et al. 1994) , indicate the necessity of accurately documenting the age of onset and history of antisocial behavior in order to make valid assessments of the risk of future violence. These findings, we hypothesize, result from the fact that many offenders with schizophrenia have a history of antisocial behavior going back to childhood and that they are the patients at the highest risk for violent behavior.
Comorbidity? It is presently unknown whether the illegal behaviors of persons with schizophrenia are a part of their disorder-symptoms or consequences of the associated neurobiological deficits-or distinct problems. The concept of comorbid disorders, used currendy to describe me multiple problems presented by offenders with schizophrenia, suggests that these are additional distinct problems. However, it is important to note drat the concept of comorbid disorder is used in diis context only to facilitate communication among researchers and clinicians and to render the descriptions of the offenders with schizophrenia more objective. Identifying which aspects of the illegal behaviors are separate from the primary disorder and which are part or a consequence of the disorder represents a major scientific challenge. It is unlikely that the relationship between the disorder and the offending is die same for all the offenders with schizophrenia; for some, such as late-start offenders, me pattern of illegal behavior may be part of the disorder, while for others, such as early-start offenders, the pattern of illegal behavior may be a problem with a distinct etiology.
The Present Study. The present study was designed to verify the usefulness of die concept of early and late starters for advancing the understanding of offending and violent behavior on the part of men widi schizophrenia-The study aimed to (1) identify characteristics in adulthood that might be useful in designing treatment programs and management strategies for preventing further criminality and violence in diis population; and (2) describe childhood and adolescent characteristics diat distinguish early-and late-start offenders and identify possible targets of early intervention.
Method
Subjects. The cohort (n = 272) is composed of all the men in Sweden (1) who underwent a pretrial psychiatric assessment for the first time between 1988 and 1995 when accused of a violent offense; (2) who were diagnosed with schizophrenia (ICD-9 codes 295 A-X) (World Health Organization 1976); and (3) who were subsequendy convicted of the offense. (A number of differences between the legal system in Sweden and that in common law countries like the United States are to be noted. In Sweden, (1) many individuals accused of a violent crime undergo a pretrial psychiatric assessment; (2) if proof of guilt is established, the individual is convicted of the offense; and (3) the court can sentence convicted persons who are mentally ill to psychiatric treatment.) The index offense was murder/manslaughter for 13 percent of the participants, assault for 52 percent, unlawful threats 13 percent, armed robbery 8 percent, sex offenses 8 percent, kidnapping 2 percent, breaking and entering 2 percent, aggravated arson 1 percent, and molestation 1 percent. Thirty percent of the cohort was born outside of Sweden. Early starters were defined as those individuals that had been convicted of their first crime before die age of 18 (n = 73) and late starters as tiiose convicted of their first crime after their 18th birthday (n = 199).
Data Collection. Data were collected retrospectively from reports of pretrial psychiatric assessments. In Sweden, a forensic psychiatric assessment is conducted by a multidisciplinary team of clinicians, informed by observations from ward staff and collaterals (Holmberg 1997) . Files were rated by coders blind to the early/late distinction. Data were also collected from die National Police Register, die Hospital Discharge Register of the National Board of Health and Welfare, the National Causes of Deatii Register, and the court. Only variables widi values for more dian 50 percent of the subjects were included in the analyses. A previous study indicated diat me variables included in the present study have been reliably coded from files (LangstrOm et al. 1999) . Only variables (continuous) widi intraclass correlation (ICCj j) mat exceeded 0.90 or Cohen's K 0.60 (dichotomous) were included in die present study. The diagnosis of conduct disorder was made using DSM-IV criteria (American Psychiatric Association 1994) and rated on a tiiree-point ordinal scale as no signs, some signs, or fulfills criteria. The diagnosis of antisocial personality disorder (ASPD) (DSM-IV) was also made from information included in die files. Information was adequate to make this diagnosis for the Swedish-born subjects and for those born elsewhere who had lived in Sweden since the age of 7 years A previous study (Grann et al. 1998 ) demonstrated diat tiiese archive and register data allow reliable retrospective file-only ratings of psychopathy using the Psychotherapy Checklist Revised (PCL-R) (Hare 1991) .
However, rating individuals suffering from schizophrenia on the PCL-R required a special procedure in order to avoid misclassification of symptoms. Factor 1 items of the PCL-R resemble some of the DSM-FV diagnostic criteria for schizophrenia (e.g., negative symptoms). The criterion "affective flattening" corresponds to item 7 in the PCL-R. Consequently, when rating these subjects an effort was made to focus on periods when the subjects were relatively symptom-free.
In order to estimate the stability of the diagnoses of schizophrenia that were made during the pretrial evaluation, all previous and subsequent diagnoses of each subject were examined using the Hospital Discharge Register of the National Board of Health and Welfare. It was found that 92 percent of the cohort had received a diagnosis of psychosis (ICD-9, 294-298) at least once prior to or after the index assessment, and among those, 80 percent had been diagnosed as suffering from schizophrenia.
To make comparisons possible with a wider range of previous studies, two somewhat different definitions of violence were adopted. Violent crimes included murder/manslaughter, assault, unlawful threats, sexual assault, armed robbery, aggravated arson, kidnapping, breaking and entering, and molestation. Severe violent crimes were defined as murder/manslaughter, assault, rape, and armed robbery. The cohort was followed after absolute discharge from forensic psychiatric treatment, after release from prison, or from the start of probation until the end of 1998. Among those discharged/released before the end of the followup period, detainment times ranged from 0.3 to 129 months (mean = 24.77, standard deviation [SD] = 21.63). A total of 188 offenders were available for followup. The others had been deported, had emigrated, had escaped abroad, had died, or had not yet been discharged from inpatient forensic psychiatric treatment. Followup time in the community ranged from 1 to 129 months (mean = 62.83, SD = 29.90). In order that the variable times at risk in the community did not influence the results, survival analyses were conducted examining time to first new nonviolent offense, time to first new violent offense, and time to first new severe violent offense during the followup period.
Statistical Procedures. In all analyses, cases with missing values were excluded. Multiple significance testing is likely to produce type I errors. Given the sample size, the crude Bonferroni correction was regarded as too conservative. We thus adjusted the significance level to 0.01 and used it throughout the study. With a significance level of 0.01 the likelihood of making at least one type I error was 39 percent when using the formula "overall a" = 1 -(1 -a) n (overall a is the chance [in %] of making a type I error with a given level of significance for n tests, n = total number of conducted tests).
Before conducting t tests with continuous variables, we checked the distribution of values. Non-normally distributed variables that were positively skewed and showed proportionality between means and SDs were transformed using the natural logarithm. All comparisons using transformed variables obtained the same level of significance before, as after transformation, thus confirming that the only value affected by the transformation was the t value. All transformed variables are indicated in the tables as (log).
Results
Age at Index Offense and the Role of Ethnicity. The average ages at the index crime differed significantly for early and late starters (early starters: mean = 28.48, SD = 7.29; late starters: mean = 34.64, SD = 10.27, t (272) = 4.70, p < 0.0001). Consequently, two steps were taken to control for the effect of age in the analyses. In comparisons in which age could possibly influence the results, a regression analysis was conducted with the factor being compared used as the dependent variable. After first entering the early/late starter variable as a predictor, "the age at index crime" was entered. If the results of the regression indicated a better overall fit with "age at index crime," it was concluded that age had something to do with the obtained difference, if any, between the early and late starters. Hence, the difference had to be interpreted with precaution. A second step taken in order to control the possible effect of age was to calculate a ratio for the variable "total number of hospitalizations." By dividing the number of years from birth to age at index crime by the number of hospitalizations, an age-adjusted ratio was obtained. For individuals that had immigrated to Sweden, the age at immigration was used instead of the date of birth.
All analyses were performed separately for immigrants and for individuals born in Sweden. Only one comparison yielded a statistically significant difference. The late-start immigrants, as compared to the late-start Swedish-bom subjects, obtained, on average, a lower total score on the PCL-R and a lower score on the factor measuring a history of antisocial behavior. The proportions of early and late starters among the immigrants and Swedish-born did not differ (x 2 (2, n = 272) = 2.99, p = 0.084). Therefore, results are reported for all subjects, immigrants and Swedish-bom, combined.
Adult Status
Criminality. As reported in table 1, the early-start offenders had been convicted, on average, for more crimes, more violent crimes, and more severe violent crimes than the late-start offenders. Furthermore, the early starters were first convicted, on average, of violent and severe violent crimes at the end of adolescence, while the late starters were first convicted of such offenses in their late twenties. In analyses of crime patterns, the number of years between the legal age of prosecution and the subject's age or, in the case of immigrants, the number of years between the age of immigration and the age of index assessment, was divided by the number of crimes committed. Taking account of age in this way did not modify the results. During the followup period, there was a tendency for more early-than late-start offenders to recidivate. When different followup times were controlled for, the survival functions of the early starters and the late starters differed significantly with respect to a reconviction for any offense during followup (Kaplan-Meier LogRank = 6.53, df= 1, p = 0.01). For violent recidivism no differences were revealed between early-and late-start offenders (Kaplan-Meier Log-Rank = 0.73, df= 1, p = 0.39). Lastly, for recidivism in severe violence no differences between the two groups were found (Kaplan-Meier Log-Rank = 0.98, df= 1, p = 0.32). Psychiatric history. Similar proportions of earlyand late-start offenders had been hospitalized as adults on psychiatric wards. Early-start offenders were on average 2 years younger at first admission than late-start offenders. In a regression analysis, age at index offense was a significant contributor to the goodness of fit for the model, indicating that total inpatient treatment time is correlated with age. No group differences were found in the average number of hospitalizations or the average annual number of hospitalizations. Furthermore, no group differences were found in total time hospitalized, the proportions previously diagnosed with schizophrenia, and the proportions who had attempted to kill or to harm themselves.
Substance abuse/dependence. While more than three-quarters of the early-start offenders received a diagnosis of an alcohol or drug use disorder, this was true of only 42 percent of the late starters. Furthermore, at the time of the index offense, almost three-quarters of the early starters were intoxicated as compared to only 36 percent of the late starters.
Psychopathy. As presented in table 1, the early-start offenders had on average a higher total score on the PCL-R and higher scores on both the factor measuring the personality traits of psychopathy and the factor measuring a history of antisocial behavior.
ASPD. While 26 percent of the early starters met full criteria (conduct disorder before age 15 and the adult criteria) for ASPD, this was true for only 2 percent of the late starters. Given that childhood problems may be underreported, we examined subjects who fulfilled the adult criteria and only one or two of the criteria for conduct disorder before age 15. Again, the proportion of early starters (33%) far exceeded that of the late starters (5%).
Employment history. The early starters had a poorer work history than the late starters. When age was controlled for in a regression analysis, age at index offense was a significant contributor to the goodness of fit for the model, indicating that time as an employee was related to chronological age. More of the early starters than the late starters were dependent on social welfare payment.
Childhood and Adolescence
Parental history. As presented in table 2, greater proportions of the parents of early-than late-start offenders were found to be substance abusers. Early starters had more frequently been separated from their biological parents before the age of 16. The most common reason for these separations was parental separation.
Education and conduct problems history. Half of the early starters and only 13 percent of the late starters presented behavior problems in primary school. Moreover, for nearly three-quarters of the early starters, the school had allocated special resources (supervision, special-class, or pedagogic resources) to try to resolve the students' problems. While the academic performance of more than twothirds of the early starters was well below the national norms, this was true for only 27 percent of the late starters. The early-start offenders completed, on average, fewer years of education than the late starters. Larger proportions of early starters than late starters showed signs of or fulfilled the criteria for conduct disorder. Furthermore, the early starters were on average 3 years younger than the late starters when substance abuse was first reported.
Interventions. As can be seen in table 2, while many more of the early starters than the late starters had been in contact with the legal social agencies before the age of 18, the average age at first contact was similar. Proportionally more of the early starters than late starters had been placed in foster homes, but the age at the first placement was similar. Proportionally more of the early starters than late starters had been placed in institutions, but the early starters were, on average, 5 years older than the late starters at the time of placement. A larger proportion of the early starters than late starters had been referred to child and adolescent psychiatric services for assessment and treatment; the average age at first referral was similar for subjects in the two groups.
Developmental Trajectories. In an effort to apply a developmental perspective to our understanding of earlyand late-start offenders with schizophrenia, we examined outcome in adulthood as a function of "parental substance abuse," "conduct disorder," and "low marks at school." These three variables were selected because they had been found to distinguish between early and late starters and because of their independence of the criterion, age at first crime, that was used to classify subjects as early-or latestart offenders. As can be noted in figure 1 , the subjects are not randomly distributed across the eight possible developmental pathways. At the bottom of figure 1, the first table presents the proportions of early and late starters who followed each pathway. The significance of the proportions of subjects observed to have followed a pathway can be estimated by comparing it to the proportion of subjects expected to have followed that pathway, 12.5 percent, if subjects were randomly distributed across the pathways. As can be observed, one-third of the early starters had substance-abusing parents, conduct disorder, and low marks in school-more than twice the number to be expected in this pathway. Furthermore, almost all (94%) of the early starters who followed this pathway had been in contact with social agencies before the age of 18. By contrast, only 2 percent of the late-start offenders had followed this pathway. In fact, more than half of the late starters had neither substance-abusing parents, nor conduct disorder, nor low marks in school (pathway 8). Not surprisingly, then, only 7 percent of those who followed this pathway had been in contact with the social agencies before the age of 18. The third table at the bottom of figure 1 shows the proportions of subjects in each pathway who became early or late starters. While 88 percent of the individuals following pathway 1 were early starters, 89 percent of those in pathway 8 were late starters.
Discussion
The present study examined 272 men with schizophrenia who had committed at least one violent criminal offense. Those who had a conviction before age 18, the early starters, were found to differ from those who first offended after age 18, the late starters, in adulthood, adolescence, and childhood. The patterns of criminality of the two groups of men with schizophrenia differed. The earlystart as compared to the late-start offenders had been convicted, on average, of more nonviolent and violent crimes. These results concur with what has been written about early-and late-start offenders with major mental disorders .
Histories of psychiatric treatment differed little for the early-and late-start offenders. While the number of admissions and time hospitalized were similar for the two groups, the early-start offenders had been hospitalized for the first time, on average, 2 years earlier than the late-start offenders. While more than three-quarters of the early starters had diagnoses of an alcohol or drug use disorder, this was true of 42 percent of the late starters. Almost all of the men, early and late starters, who had diagnoses of substance use disorders were intoxicated at the time of the index offense. As would be expected, many more of the early than the late starters met criteria for ASPD. The average scores on the PCL-R were higher for the early than the late starters. As the early-start offenders were defined as those who had been convicted of an offense before age 18, it is not surprising that they obtained higher scores on the factor measuring a history of antisocial behavior. However, to be noted is the finding that they obtained higher scores on the factor measuring the personality traits of psychopathy. The work history of the early-start offenders was less stable than that of the latestart offenders, and, not surprisingly, more of the early than the late-start offenders were dependent on the state for financial support. The childhoods of most of the subjects were troubled, those of the early starters more so than those of the late starters. More than half of the parents of the early-start offenders and more than a quarter of the parents of the late starters had a substance abuse problem. These figures are high but similar to what has been reported for samples of patients with major mental disorders and antisocial behavior in the United States (Mueser et al. 1999) . In the present study, many of the offenders with schizophrenia (63% of early starters and 41% of late starters) had been separated from their biological parents before the age of 16. More of the early than the late starters had been identified by the child welfare authorities as children, but they were identified at about the same age. Similarly, more of the early than late starters were placed in foster homes or institutions and seen in psychiatry, but the average ages at placement and referral were comparable. We hypothesize that the early and late starters were taken away from their families and treated for different reasons, the early starters primarily for behavior problems and the late starters for cognitive or academic difficulties. This hypothesis requires verification. It is important to note that 40 percent of the early-start offenders were seen in child psychiatry. The intervention obviously did not prevent the criminality or the onset of schizophrenia. Whether it even attenuated either problem is unknown (cf. Langstrom and Lindblad 1999) . Three variables-parental substance abuse, childhood conduct disorder, and poor academic performancewere used to describe eight developmental pathways, followed differentially by early-and late-start offenders who developed schizophrenia.
As noted, most of the findings from the present study concur with previous findings from studies of samples of persons with schizophrenia conducted in countries other than Sweden. The correlates of violent offending and the characteristics of the early and late starters are remarkably similar regardless of where samples have been recruited. Even a finding from a U.S. sample recruited in general psychiatry of a high prevalence of substance abuse among the parents of the men with schizophrenia with a history of antisocial behavior was replicated. Also, a recent investigation comparing homicide offenders with schizophrenia in the periods 1955-1964 and 1992-1996 found them to be very similar except for an increase in substance use (Erb et al., submitted for publication) . Thus, while the results of studies of offending and antisocial behavior among persons with schizophrenia that have been conducted in different countries and at different time periods are remarkably similar, factors that may influence the likelihood of violent offending among persons with schizophrenia differ from one country to another. These factors include the availability and type of treatment for persons with schizophrenia (for a discussion, see Mullen et al. 2000; Erb et al. , submitted for publication), the availability and use of court-ordered community programs (Heilbrun and Peters 2000) , the use of civil commitment to hospitalize agitated and potentially violent patients, and exposure and access to alcohol, drugs, and firearms. Furthermore, because the cohort in the present study was recruited from official files, it probably included proportionately more persons with schizophrenia who had paranoid symptoms, hostile attitudes, and a history of antisocial behavior than would be found in samples of persons with schizophrenia recruited in general psychiatry settings (for a discussion, see Hodgins and Janson, in press ).
The present study is characterized by several strengths and weaknesses. To the best of our knowledge, the cohort includes all the men with schizophrenia who were convicted of a violent crime in the period under study and who underwent a forensic psychiatric assessment for the first time. It is likely that the sample includes almost all of the persons with schizophrenia who were convicted of violent crimes in Sweden during the period under study. This conclusion is based on knowledge of how the Swedish system functions and the fact that a combination of a violent crime and a major mental disorder is expected to result in a referral for a forensic psychiatric assessment and then a sentence to forensic psychiatric treatment. Hence, it is extremely rare to find an individual with schizophrenia in prison in Sweden. Further strengths include complete psychiatric and criminal history data for all subjects and records from schools and child welfare agencies for all the subjects who grew up in Sweden. The principal weakness is the use of file data, which were originally collected and recorded for other purposes.
The findings from the present study have implications for treatment, management, risk assessment, and prevention. Consider first the implications for treatment and management of men with schizophrenia and a history of offending. To ensure effectiveness, treatments must be closely matched to patient needs and characteristics. The early-start offenders with a lifelong pattern of antisocial behavior present a challenge to traditional psychiatric services. They do not comply with treatment unless compelled to do so, they try to escape when held by court order in forensic settings, and they actually spend less time in the hospital than the late starters as they succeed in convincing treating clinicians that they are well and should be discharged (Lapalme et al., submitted for publication). These men require an intense, structured multicomponent long-term treatment program that addresses their multiple problems: schizophrenia, substance abuse, inadequate life and social skills, and antisocial attitudes and behavior. Recent evaluations of small, experimental community programs of this nature indicate that they succeed in significantly reducing criminality and violence in even the most high-risk patients (Heilbrun and Peters 2000; Hodgins and Miiller-Isbemer 2000) . However, the available evidence suggests that such treatment programs must be specifically designed for this population, managed and run by clinical staff who accept a double mandate of treating the major mental disorder and preventing the offending, and with treatment that is obligatory and supervised. By contrast, the offending and substance abuse problems presented by the late starters may respond to more traditional treatments, such as neuroleptic medications and supportive and cognitive-behavioral interventions.
The results of the present study also have implications for risk prediction and management of offenders with schizophrenia. They underline the importance of obtaining accurate historical information in clinical settings. Such information is essential for assessing the risk for future offending and violence Tengstrom et al. 2000) , for identifying situations outside an institution in which the patient can safely function, and for evaluating needs for supervision. The results also highlight the difficulty of accurately assessing the risk of future violent behavior in immigrant patients who have offended. This population, as noted, is quite substantial in Sweden and in other European countries. In most cases, it is impossible to obtain records of childhood behavior.
The results of the present study also have implications for prevention and early identification. The findings clearly show that many of the subjects had behavioral and academic problems severe enough to be identified and to warrant interventions. As children, the early-start offenders who developed schizophrenia presented the kind of behavior and academic problems that boys with conduct disorder do . However, at least a proportion of those at risk for schizophrenia could be identified by a family history of schizophrenia spectrum disorders. The identified children at presumed genetic risk for schizophrenia could be invited to participate in studies of the effectiveness of behavioral interventions designed to reduce antisocial behavior and improve academic performance. Investigations of the initiation of substance use in adolescents at genetic risk for schizophrenia are necessary for developing early intervention programs. In the present study, three-quarters of the early starters and almost half of the late starters had problems severe enough to warrant diagnoses of alcohol or drug use disorders which began in adolescence (mean age of about 15 years for the early starters and about 18 years for the late starters). Among subjects who develop a major mental disorder, it has been shown that substance abuse in childhood or adolescence increases the risk of offending and of violence much more than does the presence of substance abuse in adulthood (Hodgins and Janson, in press ).
